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HEXAFLUOROPROPYLENE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject compound capable of being melted and 
secondarily processed, by carrying out copolymerization in an aqueous medium in the presence 
ot a water-soluble initiator, a dispersant and a chain transfer agent. 
SOLUTION: In preparing a partially crystallizable copolymer containing at least 0 3% total 
unstable part by copolymerizing (D) tetrafluoroethylene with hexafluoropropylene in an aqueous 
medium in the presence of (A) a water- soluble initiator, (B) a dispersant and optionally (C) a 
chain transfer agent, the amount of the component A is reduced, a part not more than a half of 
the copolymer is made to start by the component A. the amount of the component C is 
increased, the component A is supplemented with the component C in starting of the 
copolymer, the amount of the component E is adjusted to an amount corresponding to 2 0-5 0 
HFPI, (F) the amount of a fluorinated vinyl ether is made 0.2-0.4wt.% and the copolymerization is 
carried out to give the objective copolymer containing <0.2% total unstable part in a polymerized 
state. 
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MS^lHia-r*. £l£&tp'MDFVE©5H®359L iHS 

JracD^-rn^tcj: 0 F V E *^ftCC JOx. * C i *s-c^ 
FVETWPAVE-CASS^fcii. PAVEtf&f&g 
Kl'SH® jfctt $ ft 4 6 T F E £ tt'H/c m$<D P A V E © 
Slotttt P A V E 1MX t it^T?S£©U < T F E 
/H F P*a^*Jf#6ft^ «k '^fe t©-C*-S„ 
[0 02 9] $^©i^KJ;f)ga$^TFE 
/HFP AS6m;lttMtt££<ttt±tf»Ktt 0 Cc^ < 

ftfomsmtfr ham 3 titcm#zi$m#)K. m^mm<D^ 
< J;5fc^ffl§ftsiz:^rf* (^u, h) (c-f •Sfcafrtcte 
ffl 3 ft r t > *f?rS©w t m bmm<D'px'n 5 c t *i-c t 

* -j * -worn L&z-gts^mmx-mao 
WLmommim^xn cims. 

[0030] 

[^SSffl] ^S#tt^«3 0 0-CTJESI^$ftfc 
0.0 9 5-0 .1 0 5m'mf3©7^l/Ai'C7-'Jx 
^fcjfrtt (FT I R) ^^ffll^rSJSSftfc., HF 
PWSSKWl/TI*. *1#^4 .3 8 0.6 1 8-^«CfS 

wtstix^zumfimmztitc. c<Dj?&<D&mia<si,> 

T«. *«J 1 0 . 1 8mmte«fc<y'*4i«j4 .2 5mmtl6hS 
w©K»R*Jffiffl 3ft/c„ H F P$*S«H F PMS: ( H 
FPD . St£*>% 10.1 8mm©®J|X*f4 .2 5 mm 
©!R<R©J:t t t OTft^SftS. HFP$WS(fifi 
%) «3 .2XHFP I £ L-"CjH"J?<?ftfc. 
[0 0 3 1 ] PEVEB9 .1 7mmK:W^llsW* 
6FT I Rftltmi:m^Xffl5g.2titc. PEVEM1 
(Mm%) HI .3X9.1 7mm«iJR*f4 .2 5 mm© 
©©ibi 1/TH-gSft/c. 9 . 1 7mmCCteWSK)R» 
TF E/HFP-7c«£#Si£7 ^JUA*fflt>ri8'J^$ 
ft. 9 . 1 7mm^©Jitcm&£S£l>[RiR£?lir-f 
4 .2 5mm©F^gpj?$©©iR«Slg7 ^ ;l/A^^-& 
r^CgiJSSftfc. 

[0 03 2] *«S^Wt F T I R*W££tC J: O^SIf 
1^3.0 8 5 .0 8 3-^CCg3^3ftrt>5^^ir 
MS"C)Eil®J50f5-r-2.C<tCc c ti3l!i3@3ftfcl OOmmf 
2©7 ^ ^A£fflC>-cfrfc>ft;t„ 3 5 5 7 cm-'fCtett 

18 13 cm- , KteWS^jR£Jt^cl 774cm" I tC 

fc w z&m l x - c o o h zmtb 1 1 if* s ft a * 

^-^?ftfc-COOHS©«!=&SiJ^L/c. CCr^R 

^^ft-s^cu. -cooH©^ftS'is?a-r%ftt#a 

J: O' - Sf*©£!t 3 ft ^ „ 
[0 0 3 3 ] »*S-&»©ffifffl!ttS«3K@!|$itS|4 , 3 
8 0,61 8^«:ia*S$ftrc^J:^ccs:M?ft/cAS 



9 

TMjj&D 1 2 38-5 2TCCJ:t3I'J^$n/c 0 
[0 034] ^l^fSiC^ttttD S CCC<t <0 A 
STM D-4 5 9 1 -8 7 ©#i£K:«fc OajJgSftA:. 
3 fit t^gaitafi[«z:^ffllCsecond mel tinp)B# 

©©&© f - * aar * s „ 
too35] mGSHtcvtn&Dm&mjL+vvtij-tm, 
•ftxfr-tiTfctimvftfomiL* (rdp s) i,tyt?-tmfr 

[0036] ASTM D-21 7 6 ICSSMZtlX^Z 

mmM i TmtT®g.mmz®\tkmifr (m i rao* 
<&) zmm-?ztcibK.®mLtc. mmim^x^s 

lij*)0.0 0 8 ±0.0005-f>^ (0.2040.0 1 
3mm) r*o/c„ 

[oo37]«Tttt. #re>&t.>iig«3 t CT34m>&$ 

<D-^itaStc»'3<. #ffc&ip©S£{*Hf*#©^;*;h. 

x^*>mg\-m&ft ttamfo t ©^it*sw:s-?# . 

©ASS $ tx/dSBaftCc «fc *) . »J3£ $ tifc. 
[0038] ^ft^S^aJ^ ( T U F ) *JS^ft^^ 
tt©ffiJE0<hOTffiffi;*tlfc„ *fi£tt#MS©SJHIJ3£ 

tf2 B#f^f^6CffliJ^Cxfc 0 ifcfc. TUF4TUF=2DW 

%-c) m^Ltc. &mLtcffiut,a<si>x£.Tz>ft 
mftm^mm'tmf&i anmiPi) xmztctmm 
<* titt'gjm&v&W'kftm-Tztcibic c om.i>mm 

ct s «s?m©£n- i § n * . 

[0 0 3 9 ] jyT©*tSWc^£ttT<,»-S,fc5K:, 

rnvmsttwis^jiz. i 3 *z)\t%<D*.*£m?z>m. 
o/c^m^-e© i . 5 B^{ct?/c-& 3 6 0 'commas 
tezmmmimm (hht) Sfjtft^ratcaiwfc. hht 

a. 

[0040] #^©fi£r!g&$ftS*;S^&©*.»l/S: 
©SUEtC te U Z> fcmotclbK. . P a . s x<o®mte& 

(MV) #>£,Bgfii3;Mn = 1 0 5 7 0 x (MV) 
ffifflUrfK^^g (Mn) fctWOfc. «i£3*i;fc 

^a^fD-^-its^. s-^*K:jgic«(cfin^ e,n/cT f 
[oo4i] ^ssgq i 

ifal .5<DS$»a:Ste«i:C» t 8 OfiagPCD?^^^^ 



(6) ^¥9-2028 1 4 
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rt,^Xf->UXgiSj£gK:. 5 0g|S©JBW «£ 
C/0 .6 6gp©-^;u;7^;tntf ?£>&T>*-2A!? 

MSttSU (C-8,nuoracr FC-143, 3M)© 2 0 Sfi%?fc)igf 
j££25«Ufc. SJ£S%3 5 r pm-C^^K^-CtK^U^ 

#6.. £j£i3*6 5-cccflnjgiu jt^ccu tfe*ss 

U nVM&CL. -g-LT0.0 0 46gil (1 02mm 
Hg©EE^Jb3*>6fhgtSti/c) ©x H^iUax-tc. S 
JoSiag[*^(C 1 0 3 "CtCjiSJ*. -e-U-CO .4 3 8B©j£ 
#PEVE *J£lfc8§fc?£A L/fc. Sffi# 1 0 3 'Cr— m 
10 K&^fcl6(c. JEfr#3 5 0p's isr (2.5MPa) 
«C/i5S-CHFP5:SfBSKt9)^< om/c. ^«CTF 
E ^JSlSliKJni^-C 6 0 Ops iff (4. 2 MP a)© 
Mt.tetfiE.tJ&'&tc. -XtCO .2 0SJI%©il5IKT>- : e 
x£A (APS) JsJcO'O .2 0SS%©jgl^>!7y'? 
A ( K P S ) i-gm-TZ 0.86 SC©Mi§0 fc-c©ga*& 
ftWcjg&fcjgj&gtc o . l lSP/^r^u -etitcj: 

0 0.00 3 48P©— tg&C$ft7cAPS*$«i:tfKPS£ 

<*>K:&ft>3§4>«: 0.007 4S8/^-rii07'^/nK//c. 
20 SlCvgJI^cteW S lOpsig (0.07MPa)© 

t5>6^IH 7 .5 8P©TFE#£j£«CCflnAiE>ft£g-C 
iIfln©T F E *SltvSK:JlP^rE^ 3 & 6 0 0 p s ig 
(4.2MPa)lCffi-,fc. 0.1gp/#©TFE8SJjniI 
fetcis^X'gigtlxJ&mffltt 1 7 5#-C*ofc. tS^gjl 

mrn<o^>) tc t tf Ee^&te<fc^p§^j«*&^±o. 

!g5©jag*i9 0'C(caL/cB$(c t Sl5ai : Sr«9)o< «3gfSl 

30 u/c. AmiE5< £xmm.Ltc'&t,c. mt^icmm^m 

SrKJfcg* 670 'CJS<T-CS!ttB Ofc. ^l!cig©@(*^W 
S«3 0 .4Sfi%-C*0-?-l/r*toil©^tSM©f4^ 
^ (RDPS) «0.1 74um-C*- 3 fc. 
*t^«C. S-p/cfi^{**»63a*|©7j<*l£fflL/-?-L.-c;XK: 
C©fi^<** 1 5 0 -C©^iiS|ga^©i±i-Cf£j^-r t 
(C<t»)M#i*?:mSIUfc 0 TFE/HFP/PEVE« 
M<t«3.30xi0'Pa.s©MV. 2.53©HE 
PI (8.1 MM%<DH FP) , 1.45fiS%©PEV 
40 E$Wfi. tecfcO'2 7 3-C©^.?r^Lri»fc„ 

©^^©Wr-S^ti-^SSP^ (TUF) B0.0 8 

%tciix$>>). mttcmiig.&ZTnux^tc. sai»$n 
* i ^^<DmL^mcmbxmmiMcm^9pKD^a-& 

^•T-S^SiCL/r. 0 .2 Q*:)l>/*:)ltcttX$>-j 

ic. c©s^©-y>7-ju*i 3%©7k£^W-f Sjgo 
?c^m©4>r i .s^tcbfco 3 6 0 •ctcjsnjgi-rsc 

<!: (SSSitoa. HHT) iCfcOS^tS-li/c. -?•© 
f*. T U F tiO . 0 3 %r* -ytc. ffi?@^tell^©^ft 

so nsji^Bo . i 6%rctfT*9. ^{tsnrc^jrt* 
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^r(C5 3 0 0 -^-T frJWMl Tfflft»A*flrb-C*J 
0. ^WO*ffi«cj:iJiat3ftfcTFE/HFP*« 

[0 0 42] Hfi£ffil2 

x^XDRtoOCCO .0 4 39IO^DD*;UA4CTA 

cc, ^ i *c* ^ &/ Co g± r n c j izmmm i &t>mt& 
^ Aottffl an ft»**wr * t fe/hfp^ 

fi£f*££/dcT£C4£mLTl>£ 0 HHTBJCOTUF 
(0 .13%) ttHHT«©M«fciH««:<K< . * 



( ? ) 1#S8¥9 -2 0 2 8 1 4 

12 

* Mftmt<DTF E/HF PftS£ft«£ 1 

(2 .5 4 -cm) <D-»y;U-X^ 1/ A--/N-^r(Haak 
e)fflLffil,M£ffi/BLT\ 30 0W/<U;l/iBl£*JJ:tf 
3 4 0' -3 5 0-C©#-fnirc. 5 tf> K/B$|ffl 

(2.3kg/B#pfl) ©»ar#owoT£*tt±i, 

/c e C<O1f>^UffoaLtoS«|<DTUF«0.0 25« 
CO 0 4 3 3 HtSW3 

^pa*;UAO«J0 .0 1 8 3WC**C4*5<fcCX* 

SE-ofc. it r n cj ttS8tt«l */ctt2 30a6gE{fc3WftC» 

W0»MVfeJ:^ltRWfiC*JBft5?^*«'r*TFE/H 
FPftlf 

£. 

[0044] 

- c g w -r s ft is £ vmm 



mmm\ 

HFPSyj (MPa) 
RDPS(Mm) 



3_ A B. C 



Q H, CHC1, 
0.43 nc 
2.5 nc 
0.0034 nc 
0.0074 nc 



CHC1 3 
0.56 
nc 



nc 
nc 



0.44 
nc 



0.26 
3.0 



0.0033 0.0088 0.0095 0.0H3 
0.013 0.042 0.044 0.048 



30.4 
0.174 



30.3 
0.184 



30.2 
0.169 



31.7 
0.167 



28.3 
0.162 



31.2 
0.172 



Pa-s) 



HFPI 

PEVE^WS(SS%) 

HA CO 
hktSJOtufc^) 

HHTf^CDTUFC%) 

HKTttjCD-COOH 
(10 6 <@CDClM^/cD) 
HHT^O-COOH 
(10'<@CDCM^/cO) 

&JBA - C 

a i tcijks ti/taafta % mmw 1 ©xhcc;*»i«mcie 
o/c 0 »cc, cTAawerasn-r, ^l-c^^j^^ 
a^ctaf^^^asftna^JtKWiii^ofc. it r n c j 



3.30 


4.00 


7.4 


2.40 


2.40 


2.23 


2.53 


2.16 


2.2 


3.38 


3.13 


4.03 


8.1 


6.9 


7.0 


10.8 


10.0 


12.9 


1.45 


1.44 


1.72 


1.08 


1.23 


0.79 


273 


280 


269 


258 






5300 


6240 


27000 


4400 


2950 


5770 


0.20 


0.21 


0.28 


0.78 


0.83 


0.87 


0.08 


0.13 


0.14 


0.38 


0.52 


0.60 


0.03 


0.02 


0.07 


0.02 


0.01 


0.05 


0.16 


0.27 


0.31 


0.47 


0.55 


0.56 


330 


215 


174 


630 




750 


2 


4 




1 


0 


0 



fit. *JJ:J>'HHTa©J:b©WSt>aata^«, *fm<o 
^ffi(C«fc <0 m&2titcT F E/H F Pftm^tCH-r •£ 

[0045] mMM4 



(8) 



13 



tt. SI8&0H2 (D-rniJMUL* OTFE/HF PftS^ 
&©1 lfl«>'< 9 mMW2tVc*<.X. C 

ta«9 2nm%imi,*i,xmm¥ffiftm&{*2 8 

^fcil^U JfcttUWfU ffcjtiU -e-L-r Wer 10 
ner & Pfleidere Ko^lb^p^ast! , ffl LtHb& (2 8 mm 7 

-) im^XWLtiibX—f&MZtttft tc 

Jlt©jlltfft*:ttj}#« 2 (Cj^$ tiTO S„ 
( 0 0 4 6 ] a 2 2 »BMHCMT SttM8tt» 

MV ( 1 O'Pa • s ) 2.04 

HFPI 2.13 20 

HFP$WB(Sfi%) 6.8 

PEVE^WS(fiS%) 1.35 

SL* CO 2 8 1 

M I TJlESSSfSr (lM*.fc) 15 00 

BMMW/*M* 0.20 

HHTb9©TUF (%) 0.0 7 

HHTiOTUF (%) 0.0 0 

HHT«©M8|* (%) 0 .2 1 

MV ( 1 O'Pa • s ) 1.8 5 30 



9-2 02 8 14 
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2.19 
7 .0 
1.34 
10 00 
0.04 



HFPI 

HF P£*S (Sfi%) 
PEVE^Wfi (SM%) 
Ml T®ft0^ (-!*--< i»JU> 
TUF (%) 

mmM4 x-smztitcT f e/h f p^s^***^ l 

T. L/ffiLfiSfJ-C Nokia-Maillefer 60-mn 

LtHLmfaZm^X. AWG2 41W8iHi (20. 
1 5;U=0 .5 lmmitS) ±(C*feSJiPLHiL^L 
fc. fflL.aiL^t3 0/l©S3/HSi:b^^L.x*Ji9 

oris— /Jcsat*-^^.* tc#><D— t&mte&sx *'j a 

- (Saxton©*S!|$SF^3 ,00 6,02 9#*#fl§©C 
i) *iifx6tir #-na&«0 .3 2 (8 . 

1 3mm) -C*<9. 5grt5fcJ8Sg«: 0 . 1 9 * (4 . 
8 3mm) T#> D . l»T 5 > K©g$ (land length) 
«0 .7 5-f>?- (1 9.1mm) X&itc. RgSfiSCt 
2-<>^ (5 1 mm) X$>*) *:LX7}<.MAtl&X<Dm$H 
Wi3 37^-Kl0m) T^fc. 1 5007^ 
-Y/ft (4 5 6m/») frbm&L-ZVX3 0 0 7 a 
- ( 9 1 m/#) ©it^--C2 7 007^- Y/ft 

(8 23m/») *ntjn-rs}f Ltaticwr*. as 
s. w5£^s^frT-c«ssnfcmfli©sit (o.i 

8mm) 1&mmctt-TZ2 40 0? j-Y/ft (7 3 2 
m/») *-C©J¥LffiLjia«:ML.-r^c7t4S!^S!i(,>c 
tU. *#eHJ©*^tcJ:^^jt$n/cTFE/HFP* 

C0047] 

can 
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9 7 *s ~f 

? a * ^ v K 
✓ 4 



(9) 
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695/368- 

—725/385- 



-735/391- 
-735/391- 
-740/393- 
-740/393- 
-740/393- 
-740/393- 
-765/407- 





755/ 


780/ 


762/ 


769/ 


771/ 




402 


404 


406 


409 


411 


















-2S0/138- 


















mfc&KCia/fl-) 


457 


549 


640 


732 


823 


* D KflE^(MPa) 


7.0 


8. J 


8.7 


9.1 


9.6 


Lit 


84.3 


84-3 


85.1 


85.8 


82.9 
















0.876 


0.876 


0.874 


0.871 


0.831 




203 


199 


197 


195 


190 




3653 


3962 


3962 


3962 


5486 




i 


0 


0 


0 


25 



coo48] *wm&±zw&to&xmWimTv>t 
c o o 4 9 ] i . &m^z*tem&<p-c7mmimm. 

oggj&s-tt. (b) Js^«:«fc<3ffifflsn-5^Jiiii^«isij 
■c&tmwj&mMthmzMitK ( c ) ^a-r z^D-y 

>i>*nyazui/(Dm>kmibLx< (a) ijiiyf (b) 

S»£K «SE*S^f*©«Jttjgy> I #jg c L . T ft to 

S£2.0-5.0©HFP IfCfBMJr&J^tCL. 

T (d) %mt%t\lcV=-i\rZ.-T-)\,&&.7-y=,-?)\ / % 

JB©R*ttifllM*;«:. ^t7WP7'ofU>KfeW5 

-^u©a*o .2-0.4S«%£-rSC<i:«:«tO. tt 
*S££*t-j-CO .2%<fc9£< ftt,>-&tt^££g|S#£ 



C0 050) 2. fh77Jl/tPlf l/>^tt7A 
?PJ©??aT-C^fi^ 3 ti-tT . ii>ft < £ 0 . 3 %©^ft 

0. 0.2%<fcO^<ftt,^tf^gggU^=g:^-r5S^ 
3ftfctta§<D&£jr£#*f# 4 C ££^A,Tft-SBtgl. 

[0 05 1] 3. lfc£fi^ttA^*-!f7;u*p:7'atu 
>*2.0-5 .OOHFP HCffi^TSfl-C^fAj: 
S. ±IS 2 

[005 2 ] 4 . gE^fi^f**id hl-C 0 . 2 -411% 
40 ©:2>ft< £ fc 1 S©»^b$n/ct-;Pi-f-^fe^ 

[005 3] 5. )\,jrux.*\,zs to j^u^y- 

^WT^7kffilS<*©cb-c«a-&-r -5. C ££^A,-Cft K) . 
WjftSti4*«^fl^W)i|£» J: 13 ^ < ft(,»g|5##fe0jj 

* a x ?- u >fc Jctf-v+lf 7 Jl^^- a y~u f u >*^r 
ft i> SR#lft - JS B mftfi^tt©7k14#S*fi£:£)£. 
so [0 05 4] 6. m^m-^mi^drV-yjv^ny-at:^ 




(10) 

17 

>£2 .0-5 .OCDHFP I HCtm-tZMV^As-crj: 
[005 5] 7. Kftfi£tt#3e>«:0 .2 -411% 

[ 0 0 5 6 J 8 . l^SnWiCDtM^** 0 . 2 




^03^9- 2 02 8 1 4 
18 

[0057] 9 . ^^ttgateftJCDtefflSai 1 
^StlSS^Sfc 1 ) 0 .5*Jl-«fcO^<%t,\ JhiB5 

[0058] 10. &7k®&!RltkM<D8imm& l *;u© 
leo©^. 



[#*a»IE§] 

[lattia] ¥^9^3>g i ob 

[**HHiE 1 ] 

imiEttMimmz) 0030 
[»jErt«] 

[0 03 0] 

[XJtMi &mm-&tem$.te 3 0 o-cmffifisjfjsn/c 

0. 095-0. 1 0 5mml $©7 ^ JUA±-C7- 'J 
(FT I R) #;ft££fflt>Tffl'j;t<**lfc. H 

FP-mmicmLxte. jmft&mi, 38o, eis^ 

*J^T« t iftl 0. 1 8 nmfej:ffl4. 2 5 nmTl 
6ti 5«©!RiR*i«ffl S ftfc. H F P SWSttH F P}§ 
& (HFP I) . -ffcto^ 1 0. 1 8 Mm©jRiR»f4. 
2 5 ium©PRiR©tb. iUi*3h5. HFP#Wfi 

(SS%) W3 . 2 x H F P I £ b*Cf*fJ3*l/t. 

[#^ffliiE2] 

[HiE*»*«t6] bj«b« 

[ffliE>PfmiMBS] 0 03 1 

[003 1 ] PEVE(19. 1 7 j±mjX.*sliZ#p9ffii!>>> 

?>ft i RttK&zm^xm&ztitt. peve^ws 



(WiS%) til . 3X9. 1 7 <imiR4X*U. 2 5 Mm 
<RifSL<Dlt±LX$t&.2titc. 9. 1 7j£m.«C*jW$©iR 
BT F E/HF P-7CS^»SSSI7 ^ ^AtRDTIS 
3*1. 9. 1 7jLim^©±«:fitt55Slr>aftiR%9l»r 
5. 4. 2 5 wjn©F^Si5^S©gKJR«^7 ^JUA^rffi 
«1irK:i!lj£S*ifc. 

[*««jE3] 

[JtjEMMBS] 003 8 
CffliErtS] 

[0 038] £ft*$j£8&8- ( T U F ) J»S£flSF3?5£ 
tt©ffl'JSfit <!: U"Cfi6flfJ3*lA:. *fi£f*aM§©SSiWS 
3*ifc1*>^U*aBft#HaT-C3 6 O'CtcJiBSlL. 

BMft*J:tf2l»nftfC»£t,ft:. JfclC. TUFfcTU 

F=2 gjkiLW , - gju»w . £{srtt#L*t,-c*to) 

«F*J) -CilB*)lfci«e3nfc^3f3eillfls©IB»tfl«f 
*fcfe(CCC!>24s*MI3*i*:. TUF«. 

S#tt*3Bete»fl-«: J: S SS«^©^ff- <t ft?*? 3 *i 



